Page 1 of 1 



PATENT ABSTRACTS OF JAPAN 



(1 DPublication number : 2003-304090 
(43)Date of publication of application : 24.10.2003 



I ~ — ! — : — ■■ ■■ _ — 

(51)Int.CI. 




H05K 9/00 




r : \ rr— — . , _ 

(21)Application number 


: 2002-109090 


(71)Applicant 


: SUMITOMO CHEM CO LTD 


(22)Date of filing : 


1 1 .04.2002 


(72)Inventor : 


KUWABARA HAJIME 


1 — 






YAMANE HISANORI 



(54) ELECTROMAGNETIC WAVE SHIELDING MATERIAL AND ITS MANUFACTURING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To produce a large electromagnetic wave shielding material exhibiting 
excellent electromagnetic wave shielding performance and visibility with high productivity by a printing 
method. 

SOLUTION: A mesh pattern of resin composition having an average line width of 50 |j.m or less is 
formed on a transparent base material by gravure printing method, and a metal layer is provided on that 
pattern thus producing a transparent electromagnetic wave shielding material imparted with 
conductivity. High conductivity can be ensured by applying electroless metal plating at the time of 
forming the metal layer. Thickness of the metal layer can be increased quickly by forming an extra 
metal layer through electroplating on the metal layer formed by electroless plating. When the metal 
layer is provided by electroless metal plating, the resin composition being patterned preferably contains 
a component adsorbing a catalytic metal for electroless metal plating or a catalytic metal becoming the 
substrate of electroless meta plating. A method for manufacturing the electromagnetic wave shielding 
material is also provided. 
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NOTICES * 

JPO and NCIPZ are not responsible for any 
damages caused the use o£ this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Average line breadth of 50 micrometers which consists of a resin constituent with gravure on a 
transparence base material Transparence electromagnetic wave shielding material characterized by forming 
the following reticulated patterns, preparing a metal layer on this pattern, and giving conductivity. 
[Claim 2] The electromagnetic wave shielding material according to claim 1 with which the metal layer is 
formed of non-el ectrolyzed metal plating on the reticulated pattern which consists of a resin constituent. 
[Claim 3] The electromagnetic wave shielding material according to claim 1 with which the metal layer by 
non-electrolyzed metal plating is formed on the reticulated pattem which consists of a resin constituent, and 
the metal layer of the addition by electroplating is further formed on it. 

[Claim 4] The electromagnetic wave shielding material containing the component of which a resin 
constituent adsorbs a plating catalyst according to claim 2 or 3. 

[Claim 5] The electromagnetic wave shielding material according to claim 2 or 3 with which a resin 
constituent contains a plating catalyst. 

[Claim 6] Average line breadth of 50 micrometers which consists of a resin constituent with gravure on a 
transparence base material The manufacture approach of the transparence electromagnetic wave shielding 
material characterized by forming the following reticulated patterns and forming a conductive pattem by 
preparing a metal layer on this pattem. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to an electromagnetic wave shielding material and its 

manufacture approach. 

[0002] 

[Description of the Prior Art] A transparence electromagnetic wave shielding material is used for the front 
plate with which a display is equipped, in order to cover the electromagnetic wave revealed from a plasma 
display panel (hereafter referred to as PDP) etc. The electromagnetic wave shielding material used for a 
front plate is asked for not reducing the visibility of the display screen of a display other than the function 
which covers an electromagnetic wave efficiently, the ingredient which needs to make line breadth of a 
conductive pattern small, for example, is used for the front plate of PDP in order to acquire high 
electromagnetic wave electric shielding nature and good visibility, although the electromagnetic wave 
shielding material which has a conductive grid-like pattern is well used for the front-face plate of a display - 
- the line breadth — usually — about 10-50 micrometers it is — things are needed. 
[0003] In the electromagnetic wave shielding material which has this grid-like pattern For example, 
publication number What is called the fiber mesh to which the laminating of the grid-like knitting of 
conductive fiber is carried out on a substrate which is indicated by 10 No. -241578 official report, For 
example, provisional publication of a patent What is called the etching sheet into which the metallic foil 
prepared on a substrate which is indicated by the 2000 No. -137442 official report is etched in the shape of a 
grid, For example, publication number 1 1 No. -354978 official report and provisional publication of a patent 
2000-13088 There are some which are called the printing mesh by which the conductive pattern is formed 
with intaglio offset printing on a substrate which is indicated by the number official report. 
[0004] Among these, the grid is knitting, and since are and it contracts easy to expand, a fiber mesh does not 
have enough handling nature, and has problems — it is easy to produce a gap of a lattice spacing. On the 
other hand, when manufacturing a large-sized electromagnetic wave shielding material like the front-face 
plate application of PDP, an etching sheet needs to etch the metallic foil of the large area according to a 
screen size in the shape of a grid, emd, for that purpose, cannot say it as the approach of manufacturing 
simple from large-sized photolithography equipment being the need. 

[0005] On the other hand, comparatively simple moreover, a printing mesh can be manufactured at low 
facility cost from the reasons that handling is easy, nil why an aligner is unnecessary, etc. However, it is the 
line breadth of 50 micrometers by print processes on a large-sized substrate. It was difficult to secure high 
productivity, after forming the following grid-like pattems in homogeneity with a sufficient precision. For 
example, it is the line breadth of 50 micrometers by the usual screen-stencil. When it is going to print Rhine, 
a blot of ink arises and target Rhine is not obtained. Moreover, in the print processes which use letterpress 
and the Taira version, since there are few amounts of imprints of ink, even if it is going to print a thin line, 
the repeatability of the pattern of a version is bad and tends to produce an open circuit etc. 
[0006] Although intaglio offset printing is suitable for printing of a thin line and excellent in the 
repeatability of a pattem, since it is a method with which printing ink is imprinted through a blanket to 
printed matter-ed from an intaglio, the degree of freedom of the material which can be chosen between 
printing ink / blanket / printed matter-ed is restricted. Moreover, since it originated in the condition of a 
blanket changing every moment etc. and problems, such as nonuniformity generating of a printing pattem, 
an increment in line breadth, and an open circuit, occurred, blemkets needed to be exchanged by high 
frequency and there was also a problem that it was difficult to raise productivity. 
[0007] Furthermore, in a printing mesh, in order to secure high conductivity, it is desirable to usually 
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prepare a metal layer in the front face of a printing pattern. Therefore, the device for attaching plating to a 

printing pattern alternatively is also required for printing ink. 

[0008] 

[Problem(s) to be Solved by the Invention] Then, the purpose of this invention is large-sized and is to 
manufacture the electromagnetic wave shielding material excellent in electromagnetic wave electric 
shielding nature or visibility with sufficient productivity by print processes. 
[0009] 

[Means for Solving the Problem] The line breadth which will consist of a resin constituent if precise gravure 
is used is 50 micrometers. The following reticulated patterns can be efficiently printed on a transparence 
base material. Conductivity can be given if a metal layer is prepared on this printing pattem. If non- 
electrolyzed metal plating is used, since an alternative metal layer can be formed also in a printing pattem 
front face without conductivity as the formation approach of a metal layer, it is desirable. If an additional 
metal layer is formed by electroplating on the metal layer formed by electroless deposition, since the 
thickness of a metal layer can be made to increase quickly, it is still more desirable. Thus, when preparing a 
metal layer by non-electrolyzed metal plating, as for the resin constituent pattemized, it is desirable to 
contain the component which adsorbs the catalyst metal for non-electrolyzed metal plating, or the catalyst 
metal used as the substrate of non-electrolyzed metal plating. 
[0010] 

[Embodiment of the Invention] In this invention, a reticulated pattem is formed by gravure on a 
transparence base material, Gravure is technique which engraves an intaglio with photoengraving process or 
machine sculpture, piles ink there, and is directly printed from there on a printed matter-ed front face to the 
cylinder or the monotonous front face of the metal which consists of copper etc. Since it is an intaglio, there 
are more amoimts of imprints of ink than the Taira version or letterpress, and also when printing a minute 
pattem, it is hard to produce an open circuit. Moreover, since high-speed printing is possible, it excels in 
productivity and the printed matter stabilized from the start of printing to termination is obtained. The front 
face of a version is the purpose of preventing with a blemish, and hard chrome plating is given in many 
cases. 

[001 1] Rotary printing printed while sending out continuously the base material rolled round in the shape of 
a roll as a printing method, and sheet printing printed on a plate or a sheet are employable. Usually, sheet 
printing is adopted when rotary printing is adopted when the version is prepared in the cylinder, and the 
version is prepared monotonously. It is desirable to adopt rotary printing to plastic film especially using the 
intaglio prepared in the copper cylinder, when utilizing the advantage of gravure. 

[0012] Polyester resin like polyethylene terephthalate, polyethylene, polypropylene, polyolefin resin like 
polystyrene, a polyvinyl chloride, vinyl resin like a polyvinylidene chloride. Nylon like Nylon 66, cellulosic 
resin like triacetyl cellulose, a polycarbonate, polymethylmethacrylate, etc. are preferably [ the transparence 
base material used for printing / that they are various kinds of plastics ], and specifically mentioned. When 
adopting rotary printing, the range of a transparence base material is 0.04-0. 3mm usually preferably [ that it 
is the film the thickness of whose is 0.01 -0.8mm ], and more preferably, and the laminating may be carried 
out by the need. Although especially the thickness of a transparence base material is not restricted when 
adopting sheet printing to a plate or a sheet, it is usually 50mm or less. 

[0013] Moreover, the transparence base material used for this invention may be colored by a color, coloring 
matter, the pigment, etc. In many cases, coloring is performed for the purpose of color tone amendment of a 
display. The transparence base material jnay contain other additives. For example, in the front-face plate 
application of PDP, the absorbent for absorbing the near infrared ray generated from the front face of a 
panel can be contained. Furthermore, processing of rebound ace court processing, priming, corona 
treatment, plasma treatment, etc. may be performed to the front face of a transparence base material. 
[0014] In this invention, the reticulated pattem which uses gravure for such a transparence base material, 
and becomes it from a resin constituent is formed. Although what is necessary is just to choose suitably the 
class of printing ink used in order to pattemize a resin constituent according to printing nature, printing 
conditions, etc., specifically, the ink of the type hardened by causing a chemical reaction after printing, such 
as a heat-curing mold besides the evaporation dry-sand-mould ink which consists of binder resin, a pigment, 
and a solvent, an ultraviolet curing mold, and an electron ray hardening mold, can also be used for it. 
Moreover, these ink (resin constituent) can also contain an additive as occasion demands. Therefore, at least, 
although a resin constituent consists of binder resin and a pigment, in many cases, it also contains the 
additive according to the purpose. 

[0015] Although the presentation of a resin constituent is explained to a detail later, as binder resin, rosin 
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resin, butyral system resin, natural rubber, synthetic rubber, polyester resin, amide resin, polyether resin, 
vinyl resin, polyolefin resin, acrylic resin, melamine resin, an epoxy resin, phenol resin, urethane resin, 
cellulosic resin, etc. can be used. Moreover, as a pigment, inorganic / an organic complex pigment like a 
macromolecule particle and a metal complex pigment which supported an organic pigment like azo 
pigments including Leh Kidd C, a phthalocyanine pigment, an anthraquinone pigment, and an indigo 
pigment, a metal, the ceramics, an inorganic pigment like carbon black, and the ultra-fine particle can be 
used. 

[0016] Furthermore, additives, such as a color, a dispersant, a catalyst of electroless deposition, a wax, a 
thickener, and a thixotropy grant agent, can be blended if needed. Moreover, although what is necessary is 
just to choose suitably the solvent used for printing ink according to printing conditions, the solubility of 
binder resin, etc., what evaporates in suitable time amount in the desiccation processing after printing is 
good. The presentation of a resin constituent can be suitably chosen according to the purpose of using the 
electromagnetic wave shielding material obtained. 

[001 7] As for a resin constituent, it is desirable that it is what can carry out non-electrolyzed metal plating 
after pattem printing. In order to perform electroless deposition to a printing pattem, it roughly divides and 
there are two approaches. A primary method is an approach of making a plating catalyst adsorbing on a 
printing pattem, as pretreatment for depositing a metal plating, and the second approach is an approach of 
making the resin constituent containing the component used as the catalyst of plating beforehand. The resin 
constituent which can be used preferably in each case is explained in detail below. 
[0018] Before an ingredient is immersed in a plating bath, the metal ion which has reducibility to the 
complex of a catalyst metal ion or a catalyst metal and a catalyst metal on a printing pattem is made to 
adsorb, and a printing pattem front face makes usually generate a catalyst in the state of a metal by 
subsequent processing by the approach of making a plating catalyst adsorbing on a printing pattem as 
pretreatment for depositing a metal plating hung up as a primary method. Thus, since a catalyst metal exists 
in a printing pattem front face, electroless deposition becomes possible there. Specifically in the cases, such 
as non-electrolytic copper plating and electroless nickel plating Make the ion of the metal used as a catalyst 
like complex ion and palladium ion stick to the front face of a printing pattem, and it is behind returned to it. 
Palladium / tin complex is made to stick to the approach of making the metal used as a catalyst generating, 
and a printing pattem. By processing with a sulfuric-acid water solution etc. The method of making metal 
palladium generate etc. is adopted by making divalent tin ion stick to the approach and printing pattem 
which make metal palladium generate, and being immersed in the hydrochloric-acid water solution of a 
palladium chloride. Therefore, it is desirable to use for binder resin, a pigment, or an additive what adsorbs a 
plated-metal catalyst among the resin constituents which form a pattem. 

[0019] The resin which has the ester bond etched comparatively easily by acid treatment and alkali 
treatment, amide association, etc. as binder resin which adsorbs a plating catalyst, for example, polar high 
resin, etc. are mentioned, and, specifically, polyester resin, polyvinyl acetate resin, polyamide resin, 
cellulosic resin, etc. can be used. Moreover, the resin which has a functional group like a crown ether 
radical, an imidazole group, the amino group, and a carboxyl group which can carry out the chelate of the 
metal ion in a side chain can also be used effectively. It can mix with binder resin excellent in printing 
nature etc, and such a binder can also be used. 

[0020] As a pigment which adsorbs a plating catalyst, the organic pigment, the inorganic pigment, or 
organic / inorganic composite material which is easy to adsorb a plating catalyst can be used. Although 
titanium, tin, iron, nickel, chromium, cobalt, silver, gold, copper, the metal of a platinum group, the 
composite material which makes these either a subject and an alloy, the oxide (oxidization copper etc.) of 
one of these metals, carbon black, etc. are specifically mentioned, a crown ether radical, an imidazole group, 
a hydroxyl group, the amino group, and a fiinctional group like a carboxyl group can also be introduced into 
a front face if needed. It can mix with other pigments and such a pigment can also be used. In addition, a 
platinum metal is an element which belongs to the 5th period and the 6th period among the 8th group of a 
periodic table, and, specifically, a mthenium, a rhodium, palladium, an osmium, iridium, and platinum 
correspond to this. In this specification, hereafter, also when calling it a platinum group, it is the same 
semantics. 

[002 1 ] The compound which has a functional group for carrying out the chelate of the metal ions, such as a 
crown ether radical, an imidazole group, a hydroxyl group, an amino group, and a carboxyl group, as an 
additive in this case is mentioned. 

[0022] Moreover, by the approach of making a resin constituent containing beforehand the component used 
as the catalyst of plating hung up as the second approach of electroless deposition, since the printed base 
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material does not need to be immersed in the tub containing catalytic liquid, the nonspecific adsorption of a 
plating catalyst etc. does not happen but the alternative electroless deposition to a printing pattern becomes 
easy. 

[0023] In order to make a resin constituent contain a plating catalyst, it is possible to combine catalyst 
metals, such as palladium, with the resin used as a binder beforehand. If organic / inorganic complex which 
carried out the chelate of the catalyst metal by the resin which specifically has a crown ether radical, an 
imidazole group, a hydroxyl group, an amino group, and a functional group like a carboxyl group in a side 
chain are formed and it is used as a binder, since a catalyst metal will be easily produced by reduction 
processing and subsequent non-electrolyzed metal plating will become possible, it is desirable. It can mix 
with binder resin excellent in printing nature etc., and such a binder can also be used. 
[0024] Moreover, particles, such as a metal with an ionization tendency higher than the metal to plate as a 
pigment and metallic compounds with the property as a plating catalyst, are used preferably. When 
specifically performing non-electrolytic copper plating, it is an alloy or an oxide of iron, nickel, chromium, 
gold, silver, copper, the metal of a platinum group, and these metals etc., and is an alloy or an oxide of the 
metal of the 8th group of the periodic table like [ in the case of electroless nickel plating ] gold, silver, 
copper, the metal of a platinum group, and nickel, and these metals etc. Moreover, metallic compounds and 
the particle which supported the catalyst metal ion complex etc. on the front face may be used as a pigment. 
For example, if the particle to which the chelate of the palladium ion was carried out is used for the front 
face of the carbon black which has a crown ether radical, an imidazole group, an amino group, and a 
functional group like a carboxyl group, electroless deposition becomes possible by retuming palladium ion 
with a reducing agent, and the macromolecule particle which made the palladium metallurgy ultrafine 
particle of a metal condition support can be ftirther used as a particle which is excellent in plating nature. It 
can mix with other pigments and these pigments can also be used. 

[0025] As an additive in this case, acetic-acid palladium, a palladium chloride, a platinum chloride, a 
sodium gold chloride, a silver nitrate, etc. are mentioned. 

[0026] The resin constituent containing the component used as the component or plating catalyst which 
adsorbs a plating catalyst which was explained above can inject ink besides gravure in a grained form from a 
thin hole, and can apply it also to the approach of forming an image by making it adhere to printed matter- 
ed. 

[0027] Although the color of a resin constituent is suitably adjusted according to the application of an 
electromagnetic wave shielding material, when making a printing pattern black suppresses reflection of the 
light and it raises the visibility of a display, it is desirable in the front-face plate application of a display. 
[0028] The hole density of a printing pattern is 70% - 95% of range still more preferably 60% or more 
preferably [ that it is 50% or more ] from a viewpoint of visibility or electromagnetic wave electric shielding 
nature, and more preferably. Moreover, the average line breadth of a pattem is the viewpoint of the visibility 
at the time of applying an electromagnetic wave shielding material to the front-face plate of a display to 50 
micrometers. Although it considers as the following, it is 30 micrometers preferably. It is the following. 
[0029] Geometrical patterns, such as a triangle which includes the square which includes a parallelogram, a 
trapezoid, a square, a rectangle, a rhombus, etc., an isosceles triangle, an equilateral triangle, a right triangle, 
a rectangular equilateral triangle, etc., a pentagon, other N square shapes (N is six or more integers), a round 
shape, and a leaf type, are sufficient as the configuration of a printing pattem, and an indeterminate form is 
sufficient as it. 

[0030] As a metal formed in the pattem after printing, copper, nickel, etc. are mentioned, for example. A 
monolayer is sufficient as a metal layer and it may be a multilayer which consists of two-layer, three layers, 
or a layer beyond it. The maximum upper layer is desirable, when considering as a black layer suppresses 
reflection of the light and it raises the visibility of a display. The thickness of a metal layer is usually 20 
micrometers. It is 5 micrometers preferably hereafter. It is the following and is usually 0.1 micrometers. It is 
above. 

[003 1] Wet plating is preferably used for formation of a metal layer. Although the approach of wet plating 
may be electroless deposition and you may be electroplating, the easy electroless deposition of plating to 
homogeneity is preferably used for a printing pattem. Electroless deposition is effective especially when 
there is no conductivity in a printing pattem. Moreover, after making the first conductive layer form thinly 
by electroless deposition, a uniform metal coat can be formed by performing electrolytic plating and making 
the second conductive layer form in a short time. 

[0032] What is necessary is just to perform black ternary-alloy plating processing using black ternary-alloy 
plating processing in which black nickel-plating processing, black clo mate plating processing, tin, nickel, 
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and copper are used, tin, nickel, and molybdenum etc., in using the maximum upper layer of a printing 
pattem as a black layer. Moreover, you may black-ize by oxidation treatment and sulfidization of a surface 
of metal. Sulfidization and oxidation treatment can be performed by the well-known approach. 
[0033] It can be used for them, carrying out the laminating of the electromagnetic wave shielding material of 
this invention to transparence base materials, such as a glass plate and a plastic sheet, a binder, a film, etc. 
As the laminating approach, the laminating method, the pressing method, etc. are employable. As for these 
transparence base materials, a binder, a film, etc., it is desirable that coloring processing for acid-resisting 
processing and color tone amendment, near infi-ared ray absorption processing, etc. are performed if needed. 

[0034] Hereafter, the concrete example in the case of canying out this invention is shown. The section 
means the weight section among an example. 
[0035] (Example of formation of a printing pattem) 

Average grain size is 1 micrometer as example 1 binder as the polyester resin 50 section and the 
nitrocellulose resin 50 section, and a pigment. The platinum powder 1 ,000 section, The isopropyl alcohol 
500 section is used for a list as a solvent, and a pigment is distributed by the roll disperser. This pigment- 
content powder ink is used and it is the line breadth of 20 micrometers by the photogravure printing machine 
of a rotary formula on polyester film. Pitch 200micrometer A grid-like pattem is printed. If a solvent is 
evaporated by the infrared drying, the grid-like pattem which consists of a resin constituent on a 
transparence base material will be completed. 

[0036] The palladium(II) chloride 1 section is dissolved in the example 21 -vinyl imidazole monomer 50 
section, and the methyl methacrylate monomer 100 section is added there, and it mixes. Furthermore, the 
methyl-ethyl-ketone 500 section is added and the 1 section of azobisisobutyronitrils is added as an initiator. 
It considers as a giant molecule / palladium complex after degassing by holding for 10 hours and carrying 
out a solution radical polymerization at 60 degrees C. By UV irradiation or heat treatment, the palladium in 
a complex is returned and it considers as metal palladium. 

[0037] In this way, the 500 sections of toluene are used by using carbon black as the 50 sections and a 
solvent as the 1 00 sections and a pigment, using the giant molecule / palladium complex obtained as a 
binder, and a pigment is distributed by the roll disperser. This pigment-content powder ink is used and it is 
the line breadth of 20 micrometers by the photogravure printing machine on an acrylic film. Pitch 
200micrometer A grid-like pattem is printed. If a solvent is evaporated by the infrared drying, the grid-like 
pattem which consists of a resin constituent on a transparence base material will be completed, 
[0038] The methyl-ethyl-ketone 500 section is made to distribute the black pigment 10 section which 
consists of the iron-nickel-cobalt oxide solid solution to which example 3 vinyl methoxysilane was made to 
act, and the vinyl group was introduced into the front face, and the 1 -vinyl imidazole monomer 50 section 
which configurated divalent palladium ion there is added. It is a benzoyl peroxide as an initiator. The 0.5 
sections are added and Pori (1 -vinyl imidazole) which configurated palladium ion on the surface of the 
pigment is introduced by carrying out a polymerization at 60 degrees C for 24 hours. Centrifugal separation 
separates a pigment and it considers as the pigment which supported metal palladium with returning 
palladixmi ion by the hydrogenation sodium borate, and considering as metal palladium on the front face. 
[0039] As a binder, as the polyester resin 50 section and the nitrocellulose resin 50 section, and a pigment, 
the isopropyl alcohol 500 section and the toluene 100 section are mixed as a solvent in the palladium 
support black pigment 200 above-mentioned section and a list, and a pigment is distributed by the roll 
disperser. This ink is used and it is the line breadth of 20 micrometers by the photogravure printing machine 
of a rotary formula on polyester film. Pitch 200micrometer A grid-like pattem is printed. If a solvent is 
evaporated by the infrared drying, the pattem of a resin constituent will be completed on polyester film. 
[0040] It is a nonionic surfactant as the isopropyl alcohol 300 section and an additive as the carbon black 50 
section and a solvent as the example 4 polyester-resin 1 00 section and a pigment. The 0, 1 sections are 
kneaded by the roll disperser and it distributes. In this way, the ink which the pigment obtained distributed is 
used and it is the line breadth of 20 micrometers by roteiry formula gravure on an acrylic film. Pitch 
200micrometer A grid-like pattem is printed. If a solvent is evaporated by the infrared drying, the pattem of 
a resin constituent will be completed on an acrylic film. 
[0041] (Example of plating processing to a printing pattem) 

After being immersed in 50 g/L solutions of degreaser" ace clean A-220" [made in Okuno Drug industry] 
which held each film with a grid-like pattem obtained in Examples 1 -3 of the example 5 above at 50 degrees 
C for 1 0 minutes and carrying out cleaning processing, it is immersed in the sulfiiric-acid water solution of 
100 ml/L for about 30 seconds at a room temperature, then, the non-electrolytic copper plating liquid of 100 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran__web_cgi_ejje 6/15/2006 



Pag© 6 of 6 



ml/L concentration — it is immersed in "OPC 750 [made in Okuno Drug industry]" for 10 minutes at a room 
temperature, and a copper coat is formed in a pattern front face. 

[0042] After being immersed in 50 g/L solutions of degreaser" ace clean A-220" [made in Okuno Drug 
industry] which held the film with a grid-like pattern obtained in Example 4 of the example 6 above at 50 
degrees C for 1 0 minutes and carrying out cleaning processing, it is immersed in a 1 -N sodium-hydroxide 
water solution for about 5 minutes at a room temperature. It is immersed in catalytic Hquid "TMP 
activator" [Okuno Drug industry] for electroless deposition of 20 ml/L concentration for 5 minutes at a room 
temperature, and, subsequently to catal>tic reduction liquid "OPC 150 cristae" [Okuno Drug industry] of 
1 50 ml/L concentration, this is immersed for 5 minutes at a room temperature, then, the non-electrolytic 
copper plating liquid of 100 ml/L concentration - it is immersed in "OPC 750 [made in Okuno Drug 
industry]" for 10 minutes at a room tenf^erature, and a copper coat is formed in a pattern front face. 
[0043] 70g of copper-sulfate 5 hydrates, 200g of sulfuric acids, and ion exchange water are mixed, and it 
may be 11. The film which has the above-mentioned printing pattern with a copper coat is immersed in this 
coppering liquid at a room temperature, and it is 0.9V. Electrolytic plating processing for 5 minutes is 
performed. Then, it is the inside of the sodium-hydroxide water solution of 200 g/L, 55 degrees C, and 0.4V, 
using a printing film as an anode plate by using a stainless steel plate as cathode. If anodizing for 2 minutes 
is performed and a deposit front face is black-ized, an electromagnetic wave shielding material will be 
obtained. 
[0044] 

[Effect of the Invention] According to this invention, it becomes possible to manufacture a large-sized 
electromagnetic wave shielding material with high productivity by adopting the resin constituent excellent 
in gravure and electroless deposition nature. And the electromagnetic wave shielding material obtained is 
[ as opposed to / especially / front plate applications, such as a large-sized cathode-ray tube (CRT) and 
PDP, ] effective. 



[Translation done.] 
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PROBLEM TO BE SOLVED: To produce a large electromagnetic wave shielding material 
exhibiting excellent electromagnetic wave shielding performance and visibility with high 
productivity by a printing method. 

SOLUTION: A mesh pattern of resin composition having an average line width of 50 |im or less 
is formed on a transparent base material by gravure printing method, and a metal layer is 
provided on that pattern thus producing a transparent electromagnetic wave shielding material 
imparted with conductivity. High conductivity can be ensured by applying electroless metal 
plating at the time of forming the metal layer. Thickness of the metal layer can be increased 
quickly by forming an extra metal layer through electroplating on the metal layer formed by 
electroless plating. When the metal layer is provided by electroless metal plating, the resin 
composition being patterned preferably contains a component adsorbing a catalytic metal for 
electroless metal plating or a catalytic metal becoming the substrate of electroless meta 
plating. A method for manufacturing the electromagnetic wave shielding material is also 
provided. 
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